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(54) RECORDING MEDIUM ITS IDENTIFYING METHOD AND ITS RECORDING 
AND REPRODUCING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent altering and forging of important file data 
such as approval and settlement of accounts of a programmable recording medium. 
SOLUTION: In the recording medium its identification method and the recording 
and reproducing device of the recording mediumrandom analog waveform signals 
are recorded into a programmable recording medium. The signals are registered as 
identification datai.e.fingerprint data. The data are transferred to a host computer 
and stored as a fingerprint intrinsic to a recording medium. During a reprogramming 
to the mediumthe fingerprint data stored in the host computer and the fingerprint 
data of the recording medium are compared and a writing approval is given when 
the comparison result falls within a prescribed comparison range value. 



CLAIMS 



[Claim(s)] 

[Claim 1]A recording medium being a recording medium in which re-writing is 
possiblehaving recorded a random waveform pattern in a prescribed data record 



section of the above-mentioned recording mediumand making with identification 
data of this recording medium. 

[Claim 2]The recording medium according to claim 1 wherein said random waveform 
pattern is the identification data which shook and acquired a laser power value 
within a prescribed range value with random data generated by a random number 
generation means. 

[Claim 3]The recording medium according to claim 1 wherein said random waveform 
pattern is the identification data which shook and acquired a focus bias value in a 
prescribed range with random data generated by a random number generation 
means. 

[Claim 4]A record step which records a random waveform pattern in a prescribed 
data record section of a recording medium in which re-writing is possibleA 
memory step which incorporates a random waveform pattern recorded at the 
above-mentioned record stepis sent out to a host computerand is memorized as 
identification data to a memory measure in this host computerA random waveform 
pattern recorded at the above-mentioned record step at the time of writing to the 
above-mentioned recording medium is readsending out to the above-mentioned 
host computer as digital data — this host computer — this — it being sent out 
and digital data as compared with identification data within the above-mentioned 
memory measureAn identifying method of a comparison step which will permit 
writing to this recording medium if this comparison data is a predetermined value 
within the limitsand a recording medium changing more. 
[Claim 5]A recording and reproducing device of a recording medium which is 
provided with the following and characterized by accomplishing the above- 
mentioned host computer so that re-write-in permission or disapproval data may 
be sent out. 

A recording device which records a random waveform pattern in a predetermined 

data writing field of a recording medium in which re-writing is possible. 

A reproduction means which reproduces a random waveform pattern recorded by 

the above-mentioned recording deviceand is sent out to a host computer. 

the above sent out to the above-mentioned host computer — a random waveform 

pattern being memorized to this host computerand it being considered as 

identification data of a recording mediumandA comparison means [ host computer 

/ this / this identification data / waveform pattern / which the above-mentioned 

reproduction means sent out to this host computer at the time of re-writing of a 

recording medium / random ]. 



DETAILED DESCRIPTION 



[Detaile d Description of the Invention] 
[0001] 

[Field of the Invention]With respect to a recording medium in which re-writing is 



possiblean identifying method for the sameand its recording and reproducing 
deviceespeciallythis invention is used for the recorder of the recording medium in 
which re-writing is possibleand relates to a suitable recording mediuman identifying 
method "or the sameand its record re-device. 
[0002] 

[Description of the Prior Art]From the formersince the copy from various 
recording media or alteration of computer softwareimage softwarevoice 
softwareetc. is comparatively easythe prevention measure for preventing these 
illegal copies and an alteration is taken. These prevention measures record a 
unique code on the recording medium itself logically or physically 
fundamentallyalthough many methods are proposedand it is being identified by 
reading this whether it is an inaccurate or regular recording medium. 
[0003]For examplein JPH7-1 76080Athe recording medium which attained 
differentiation with the recording medium which was formed by regenerated light 
by having made into security information the pattern code which can be read at 
the time of recording-medium creationand was physically copied in the data 
recording regions of a recording medium and outside the record section is 
indicated. 

[0004]Tne recording medium which recorded security information logically in the 
same format to which the usual thing and distinction are not attached using 
rupture of a hour entry in the buffer space in the inner circumference in a 
recording-medium management domainand its check device are indicated by 
JPH8-153342A. 
[0005] 

[Problern(s) to be Solved by the Invention] RecentlyCD-RW (Compact Disc 
Rewritable)DVD-RAM (Digital Versatile Disc-RAM)The recording medium in which 
re-writingsuch as MO (Magnet Optical disc) and magnetic tapeis possibleOr CD-R 
(Compact Disc Recordable)Recording mediasuch as WORM (Write Once Read 
Many opticaldisc: write once optical disk)such as DVD-R (Digital Versatile Disc 
Recordable)have appeared on the market widely. The recording medium which 
prevented the copy and the alteration by the above-mentioned security 
information has many which have managed security information with digital data 
only for reproduction. 

[0006]In the recording medium in which above-mentioned re-writing is possibleor 
a recording medium like WORMwhen recording and electronic-file-izing the 
important matter which needs recognitionsettlement of accountsattestationetc.an 
unjust alteration or forgery needs to be made not to be made recordable to the 
recording medium itselfbut. When putting the identification information as security 
information into a recording medium physically as mentioned abovemany 
equipment is needed and the compatibility between marketed recording mediaetc. 
pose a problem. 

[0007]When the identification information as security information was logically put 
into a recording medium and security information was managed with digital data on 
the other handsecurity information was decoded theoretically and there was a 



problem whose alteration and forgery are attained. 

[0008]This invention was made in order to cancel above-stated SUBJECTand it 
tends to provide a recording medium which recorded the security information 
which identification information cannot decode easilyan identifying method for the 
sameand its recording and reproducing device. 
[0009] 

[Means for Solving the Problem]A recording medium of the 1st this invention is a 
recording medium in which re-writing is possiblerecords a random waveform 
pattern in a prescribed data record section of this recording mediumand forms it 
with identification data of a recording medium. 

[001 0]A recording medium of the 2nd this invention records identification data 
which shook and acquired a laser power value within a prescribed range value with 
random data made to generate the random waveform pattern by a random number 
generation means. 

[001 1]A recording medium of the 3rd this invention records identification data 
which shook and acquired a focus bias value within a prescribed range value with 
random data made to generate said random waveform pattern by a random number 
generation means. 

[001 2]A record step which records a random waveform pattern in a prescribed 
data record section of a recording medium which the identifying method of a 
recording medium of this invention can re-write inlncorporate a random waveform 
pattern recorded at this record stepand it sends out to a host computerA memory 
step memorized as identification data to a memory measure in a host computerA 
random waveform pattern recorded at a record step at the time of writing to a 
recording medium is readlt sends out to a host computer as digital dataand a host 
computer comprises a comparison step which permits writing to a recording 
mediumif this comparison data is a predetermined value within the limits about this 
sending-out ****** digital data as compared with identification data within a 
memory measure. 

[001 3]A recording device which records a random waveform pattern in 
predetermined data recording regions of a recording medium which the recording 
and reproducing device of a recording medium of this invention can re-write inA 
reproduction means which reproduces a random waveform pattern recorded by 
this recording deviceand is sent out to a host computerA host computer 
memorizes a random waveform pattern sent out to a host computerand uses it as 
identification data of a recording mediumlt has a comparison means [ host 
computer / identification data / waveform pattern / which a reproduction means 
sent out to a host computer at the time of re-writing of a recording medium / 
random ]and a host computer is accomplished so that re-write-in permission or 
disapproval data may be sent out. 

[0014]Since an analog random waveform is recorded as identification data 
according to the above-mentioned 1st thru/or the 3rd recording mediumpowerful 
protection is attained with identification data which is hard to decode as compared 
with a case where identification data which is security information in digital one is 



processed. 

[0015]According to the identifying method of an above-mentioned recording 
mediuman identifying method which cannot alter or forge easily an electronic file 
which needs recognitionsettlement of accountsetc. is acquired simply. 
[001 6]If it is a recording and reproducing device which has an optical pickup in 
which record reproduction is possible for data of a recording medium according to 
the recording and reproducing device of an above-mentioned recording mediuma 
recording and reproducing device which can record identification data will be 
obtained simplywithout forming a special device. 
[0017] 

[Embodiment of the Invention]Hereafter drawing 1 t hru/or drawing 8 explain the 
example of 1 gestalt of this invention. 

[0018]D rawing 1 shows the distribution diagram of the recording and reproducing 
device of this inventionand explains the recording and reproducing device of CD-R 
which is a write once optical disk as a recording medium. 

[0019]In drawing It he recording and reproducing device 28 is connected to the 
host computer (it is hereafter described as H.CPU) 26 via a busand H.CPU26 has 
the memory measures 27such as a hard disk drive (HDD). 
[0020]Having the recording medium (it is described as CD-R below) 1 in the 
recording and reproducing device 28this CD-R1 formed the pregroove on the 
synthetic resin base 1aand it formed the reflecting layers Icsuch as goldon the 
recording layers Ibsuch as coloring matter of a cyanogen systemand has covered 
this reflecting layer 1c top with 1 d of protective layers. 

[0021]CD-R1 is laid on the turntable 2it rotates with the spindle motor 3and drive 
controlling of the spindle motor 3 is carried out via the servo circuit 20 and the 
spindle drive circuit 23. 

[0022] By the slide motor 4the optical pickup 5 and the high power laser 6 are 
made as it is movable to the spoke direction of CD-R1. The slide motor 4 carries 
out slide - controlling of the optical pickup 5 or the high power laser 6 via the 
servo circuit 20 and the slide drive circuit 22. 

[0023]A writing control signal is supplied to the laser drive circuit 8 through RF 
amplifier 9 from CPU1 7 at the time of the re-writing to CD-Rand the high power 
laser 6 carries out drive controlling of the high power laser 6and the power of the 
high power laser 6 is monitored by the laser power monitor 7. 
[0024]As for the optical pickup 5drive controlling of the control of a focus and the 
biaxial direction of tracking is carried out via the servo circuit 20 and the biaxial 
actuator drive circuit 21. 

[0025]The RF signal from RF amplifier 9 and the control signal from CPU17 are 
supplied to the servo circuit 20. The catoptric light taken up by the optical pickup 
5 is changed into an electrical signaloutputs an RF signal via RF amplifier 9and is 
supplied to the RF processing circuit 10. 

[0026]An RF signal carries out an EFM (8 -14 abnormal conditions) recovery after 
synchronous detection in the synchronous detection circuit 12 via the PLL (Phase 
Locked Loop) circuit 1 1 in the RF processing circuit 10By the encoder / decoder 



15it encodes and decodesand the acquired EFM signal is supplied to H.CPU26 of 
the exterior via I/F(interface) 16and is stored in the memory measure 26 of 
H.CPU26. 

[0027]The push pull signal of the RF signal acquired from RF amplifier 9 is supplied 
to the ATIP (Absolute Time In Pregrove) decoder 13 in the RF signal processing 
circuit 10aargh — the pregroove by which the bull was carried out — aarghbull 
processing is performed and the synchronous interrupt user data and the address 
decode result of ATIP are given to CPU17. 

[0028] Re-write data is given from H-CPU26 and EFM data drives the power laser 
6 through RF amplifier 9 and the laser drive circuit 8 via I/F16and the 
encoder/decoder 15. 

[0029]CPU17 has ADC (analog-digital converter^ 8 and DAC (digital-to-analog 
converter^ 9The data which digitized the RF signal via ADC18 from RF amplifier 9 
is given to CPU17The analog pattern waveform which serves as identification data 
(fingerprint peculiar to a recording medium which spaces through CD-R and is 
written in as art) as security information from CPU17 via DAC19 is supplied. 
[0030]In an above-mentioned recording and reproducing device drawing 2 and 
drawing 3 explain the composition which writes identification data (it is described 
as fingerprint data below) in CD-R1. Although identical codes are given to a 
corresponding point with drawing 1 by drawing 2 and drawing 3 and duplication 
explanation is omitted drawing 2 is a case where laser power control is 
performedand drawing 3 shows the distribution diagram in the case of also 
performing focus bias control. 

[0031]In drawing 2 although it may be included in CPU17the random number 
generation means 24 is prepared and random data is generated by this random 
number generation means 24. Supply this random data to DAC19and in order to 
shake by the desired value of the laser power of the high power laser 6 by the 
random signal which carried out analogue conversion by DAC19the noninverting 
terminal of RF amplifier 9 is suppliedHe connects a laser power monitor to an 
inversion terminaland is trying to drive the high power laser 6 via the laser drive 
circuit 8. 

[0032]In order to shake the amount of focus bias (offset) of the optical pickup 5 
by random data in drawing 3 and to write fingerprint data in the recording layer 
1bThe random signal obtained from DAC19 is supplied to the inversion terminal of 
the summing amplifier 25The RF signal acquired via the optical pickup 5 and RF 
amplifier 9 is supplied to the noninverting terminal of the summing amplifier 25a 
summing amplifier output is supplied to the optical pickup 5 via the servo circuit 
20 and the focus driving circuit 21aand the writing of a fingerprint is 
performedshaking focus bias. 

[0033]The flow chart of drawing 4 thru/or drawing 6 and the wave form chart of 
drawing 7 and drawing 8 explain operation with the distribution diagram explained 
by above-mentioned drawing 1 and drawing 2 . 

[0034]Dr awing 4 shows the flow chart at the time of the writing of the fingerprint 
data of CD-R1. In drawing 4t he prescribed position of CD-R1 is accessed by 1st 



step 

[0035]In 2nd step S 2 a random numerical value is generated by the random number 
generation means 24. 

[0036]In 3rd step S 3 laser power is controlled by the random numerical value 
acquired by 2nd step S 2 like drawing 2 and the fingerprint data which is 
identification data is written in the prescribed position of CD-R1 in analog. 
[0037]In 4th step S 4 writing is stopped at the time of the write end of the 
predetermined regenerative waveform 29 as shown in drawing 7 and it results in an 
end. 

[0038]D rawing 5 shows the flow chart at the time of registration of the fingerprint 
data of H-CPU26and accesses the optical pickup 5 in 1st step ST, at the 
predetermined specified position of CD-R1. 

[0039]In 2nd step ST 2 read-out of the fingerprint data written in CD-R1 is started. 
[0040]In 3rd step ST 3 the fingerprint data recorded on CD-R1 is changed into 
digital data via DAC19and it transmits to H-CPU26. 

[0041 ]By 3rd step ST 3 as fingerprint data, the case where the regenerative 
waveform 29 like drawing 7 is obtained — Time t 1 t 2 t 3 and t 4 .... t { .... the digital 
conversion value by ADC18 of t n — respectively — A^A^nd A 4 .... A t .... it being 
considered as A n and the whole data row being set to Wvdtandlt is considered as 
data set value Wj= (t;A n ) in digital conversion value A; at the time of time t;. 
[0042]The necessity of normalizing since it differs by reproduction conditionssuch 
as a gaindispersion of the drive characteristicaging of CD-R1etc. produces above- 
mentioned digital conversion value Aj. 

[0043] For examplethe repetition regenerative waveform 29 shown in drawing 7 of 
mT=4T. If the value after each ADC at the time of being V t V 2 V 3 and V 4 is set with 
p^pkgpkjand pk 4 as the level of a peak two-piece (Peak to Peak) when it writes in 
CD-R1 shows drawing 8 Average value pk-ave of this peak two-piece value pk, - 
pk 4 is pk-ave^p^+pkjj+pkj+pk^ /4... (1) 
It becomes. 

[0044]Aj is normalized with the regeneration level of 4T here (Normalize). That isit 
will be B =A/pk-ave if normalized peak value is made into B r ... (2) 
It can ccme out and express. 

[0045]Nextin 4th step ST 4 the normalized above-mentioned regenerative waveform 
29 is stored in the nonvolatile memory measure 27 which H-CPU26 has with the 
management number of CD-R1and registration is ended for this as the security 
information of CD-R1 i.e.fingerprint data. 

[0046]Ahhough the random patterni.e.fingerprint datarecorded on CD-R1 was 
incorporated as an analog-spectrum form by ADC and the waveform was stored in 
H-CPU26 via ADC with above-mentioned compositionlt may be made to store in 
H-CPU25 the fingerprint data which binary-ized the random pattern of CD-R1 
with the high-speed sample rate quicker than usual. 

[0047]Next drawing 6 explains the flow chart of the write-in permission to CD- 
R1and disapproval processing. With the recording and reproducing device 28this 
flow chart reads the fingerprint data recorded on CD-R1 compares it with the 



fingerprint data stored in H-CPU26and accesses the optical pickup 5 by 1st step 
STP^ in a prescribed position. 

[0048]Ir 2nd step STP 2 the lead of the fingerprint data written in CD-R1 is started. 
[0049]Although all the data row Wvdt(s) of the fingerprint data shown by drawing 7 
with the disk management number of CD-R1 are registered into H-CPU26this is 
set to Wvdto and peak value B; normalized by above-mentioned (2) formulas is 
made in':o R;. NamelyR^B; (1 <=i<=S) ... (3) 
S is the number of W; here. 

[0050]In 3rd step STP 3 the recording and reproducing device 28 reads in analog the 
fingerprint data recorded on CD-R1 read via the optical pickup Sand transmits all 
the data row Wvdt(s) which carried out digital conversion via ADC18 to the H- 
CPU26 side. 

[0051]In 4th step STP 4 H-CPU26 takes out fingerprint data Wvdto (set of R) of the 
disk corresponding to the disk management number of CD-R1 from the memory 
measure 27. 

[0052]5th step STP 5 compares fingerprint data Wvdt (set of B } ) of all the data 

rows of CD-R1 transmitted by 3rd step STP 3 . 

[0053]These comparison operations are R i +Wdu>B i >R-WdI... (4) 

Hereit is an acceptable value of the Wdu: upper part. It is an acceptable value of 

the Wdl: bottom. It becomes. 

[0054]When F is made into the total number of B; (1 <=i<=S) which fills (4) types 
noweta=F/S is definedand the following conditions are considered at this time. 
Eta>C ... (5) 

C is an allowable ratiofor exampleis chosen to 70 percent - about 90 percent here. 
[0055]It is judged whether it was satisfied with 6th step STP 6 of (5) types. That 
isH-CPU26 judges whether comparison data fulfilled the predetermined allowable 
ratio rateand if (5) types are not filledthe instructions which progress to 7th step 
STP 7 and forbid the writing of CD-R1 are transmitted to a recording and 
reproducing device. 

[0056]On the other handin being satisfied with 6th step STP 6 of (5) typesit 
accomplishes so that it may progress to 8th step STP 8 and the write-in 
permission command of CD-R1 may be transmitted to a recording and reproducing 
device. 

[0057]This invention is constituted like the above statementand since it 
operatesan alteration and the identifying method which cannot be forged can be 
illegally acquired for important electronic filessuch as the recording medium and 
recording and reproducing device which cannot be forgedand settlement of 
accountswith easy compositionSince the analog waveform was used as 
identification data (fingerprint data)the system in which powerful protection is 
possible is obtained also to electronic authentication. 
[0058] 

[Effect of the Invention]Since the analog random waveform is recorded as 
identification data according to the recording medium of this inventionpowerful 
protection is attained with the identification data which is hard to decode as 



compared with the case where the identification data which is security information 
in digital one is processed. 

[0059]According to the identifying method of the recording medium of this 
inventionthe identifying method which cannot alter or forge easily the electronic 
file which needs recognitionsettlement of accountsetc. is acquired simply. 
[0060]If it is a recording and reproducing device which has an optical pickup in 
which record reproduction is possible for the data of a recording medium 
according to the recording and reproducing device of the recording medium of this 
inventionthe recording and reproducing device which can record identification data 
will be obtained simplywithout forming a special device. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a distribution diagram of the recording and reproducing device of 
this invention. 

[Drawing 2] It is a distribution diagram of the laser power control part of this 
invention. 

[Drawing 3] lt is a distribution diagram of the focus bias control section of this 
invention. 

[Drawing 4] It is a flow chart of the writing of the identification data to the 
recording medium of this invention. 

[Drawing 5] It is a flow chart at the time of registration of the identification data to 
the host computer of this invention. 

[Drawing 6] It is a flow chart of the write-in permission to the recording medium of 
this inventionand disapproval processing. 

[Drawing 7] It is a sample timing wave form chart of the regenerative waveform for 
explanation of this invention of operationand ADC. 

[Drawing 8] It is a calibration regenerative waveform figure of the explanatory view 
of this invention of operation. 
[Description of Notations] 

1 [ .... A laser drive circuit9 / .... An RF amplifierlO / .... RF processing circuit17 
/ .... CPU24 / .... A random number generation means25 / .... A summing 
amplifier26 / .... H-CPU27 / .... Memory measure ] .... A recording medium (CD- 
R)5 .... An optical pickup6 .... Power Iaser8 
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rT«*I BliSSH*©^^— * im.ffl&te iz 5 > *A fc>£ 

h3>tf:i-*K3tajLT\ *7. |-3>tfa-*pg©JB 
H^atWJ? 5 -* t LTEH-rSEIl^yy ^t, IB 

A&;£JfrK*-:/£|^tii U rS^Jl/x— * <t LT* 
Xh3>^a-4r(£»aiU *X h3>tf:i.-*ttCflD 
asm* * fc ;bf-i 9 *IB1t OMgiJ5 r - -5? £ 
ifct&U £©J±J$x— *tf«i£©ttHrt©fin?*:h.UflB 

t>©T?«*„ 

[0 0 13] *«IB©SBS«{*©K«IS£SIBttlW* 

\°* - >«iair *iB»#«i:s c rot m^m 

»*a*B$(c^g£#|ft3tP*X h =l > tf a -* fc^tb Lfc 
5 V^tZt&X&S \°* - >**X h =) > tf a -* ttW&l? 
-*4:ikKr*idK*«t**U *7x hzivtfn-* 

[0014] ±&©mi ;n>MM3©fBii«mc<fcft«"7 7 

□ *Mfc z> > *'A&Jg£!S8iJ 5= "- * £: L Tf BIS L T U» 
ZtctbT-sZlWnz- 1 !!*!. 'J =t<< 1f$BT-«5IIISiJ5 r — > 
*»3T*»$U:ifctt LTfi?UB LMUWJ? 5 -* J: -a 

[0 0 1 5] X, ±a©E«I«:©WBiJ*a^J:titf* 

«a?*ftt^«B!l*atflBfJWc»Stl*. 

[0 0 16] be, ±2©Ettffitt©IBflW££ll(iJ: 
tlfcCf B&Stt© 5 ; - * «| B&S£ pJS&fcft tf y * 7 v 7° 

[0 0 17] 



[««©HJI©mil] fitT, *&8J1© 1 flgtt0i*H 1 7b 
SEI8lEJ:-3T«MI!T*. 

[0 0 18] H 1tt*»^©IBttlV£SS©»«ia«^ 
rt©T*U. IBfgattiLTjIIB^? 1 ^ X<7?&2> 
CD-R ©IB«Sffi«BU:o^TIBWr*. 

[0 0 19] HltK^T, !3ill?£gg2 8tt*7x h 
=l>tfzL— 5! (JMT, H. CPUifB-T) 2 6te/SX£ 
^LTfflJEStU H. C P U 2 6lt/\— K5 f -f 74* 
(HDD) »©K*#«2 7*#LTl,V6. 

[0 0 2 0] E«S^»2 8rtl::ttS««M* («TC 
D-R<fciEf) C©CD-R 
4E 1 a ±iz 7° 'J *;U- T^JgjSf * £ ft IE 5/7 >&©fe 
IR^©IBSSH1 b±li&e©jEt*j|i c«MU '© 
SIMM c±*fiMl dteJ:-3T*«LTL*S. 

[00 2 1] CD-R Hi*->5 1 -7Vl/2±lc:tEB* 

3 li?-*SK 2 0 StfT. tf > KyUffiftSK 2 35^L 
[0 0 2 2] $fcfcfv*7*y75i:7vr/t9-U— tf6tt 

x^-r Ft-* 4 ic j: u c d - r i (Duysmztewnzifc 

£&**lTt"»*. 7.5^ Kt-*4«+J--^[UK2 0<t 
7.5^ KEHJ0K2 2^LTi16tf y*7 7 -y>' , 5-¥>A-r 

[0 0 2 3] /VM«7-U— tfettCD-RA^DB^* 

a*Bsicc p u 1 7*»s»*a*#j«i*ti«R F^vr 

- V6 *»BIM»r*i:»Jc U—tf/N^-t - * 7 T7\ 
•<y\°7- U-+f 6 0)fV7—& : E - * fh?„ 

[0 0 2 4] ^tf-y*7 , ^7"5ti7^-*XS^h5-v 
*>*"©2W73lRl©<MfflliM-- ?J?Stt2 0i:2H7'*f 1 
x-*EBHll»2 1 *^LTJBB*J»*n*. 

[0 0 2 5] +l--tf\2\g&2 0lZl*RF7>Zf9iS>e><DR 

Fimtc p u 1 7#5©M«i*B<0aasftT^s. 

Jf6 tf <y * 7* <y 7* 5 T* tf v * 7 * 7 P * tifcfiWyfi 
^cS»*tlRF7'>7 p 9*^'LTRF11^*aj73U 
RFSaSBKl 0Kflt*£3rft*o 
[0 0 2 6] RFfl^liRFiflSIsIKl 0pg©PLL 
(Phase Locked Loop)E]S&1 1 *^LT|S3flB««lElK 1 
2 TIsHBtt-X&i:: E F M (8-14SW) (tWU x> 
=l-*/x=l-*1 5Tx>a-KStf5 J =l-KU W 
S*lfcEFMfl»l4l/F (-T>*7i-7s) 16*^ 
LT^SP©H. CPU26l:flttftStU H. CPU 2 6 
©IB1I#S2 6tC«*rt3-n^ 0 
[0 0 2 7] RF7»>r9^6»fcRFfl|*©r'y->a 
ZfMtmt R F {f ^iflSSK 1 OftCDATI P (Absolu 
te Time In Pregrove)5 r =l-*"1 3 tcttijsg* tu ^^f- 

7*;i/*ftfc7°u *";u-^T*^*- 7*vWflatfS6*tiA t 
i p ©ra)B«l y a* x-* 1 7 KWfa- K««fl« c 

PU 1 7(C%^.6n«c 

[0 0 2 8] B*$3i^7 r -*«H-CPU2 66^64 



(4) 
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a.S*i, i /f 1 6&tfi>i]— sr/xi]--$n 5£/r 

LT E F M 2 It R F 7 > 7 9 &tf U-tf SgftHJSS 8 

[0 0 2 9] MICC PU 1 7liADC {7±U^-9 : J 
1 8MDAC (xv^U-T^P^te 
8§) 1 9?*U R F7 7 >'^9 6 N 6ADC 1 8 3r:)"rLT 
R F fg^£ T-J-2MtLtc7 : —$ti>C P U 1 71C-S-7LS 
*U CPU 1 7^SDAC 1 g^fl-LT-tr+i'J^-fflf 
*tLT©«aj : r-4r (C D- RfcaLftWt LT*^ 

[0 0 3 0] ±&eEWI£ltncttl*T. OBUx-* 
OTSttx-? tSBT) £C D - R 1 K»*&t?«fS 
*H2StfEI3Tltt^-r*. H2&tfE]3T*g|1 

2 tt U - +f / f 7-HM*»fT 3 »J v 0 3 tt 7 * - 

[00 3 1] H2?(i» CPU 1 7A£fi£*ftTl*T 
fc<fcl\6^ &RS£*«2 4*JB»U EflD&tt»£# 
92 4T?7>^f-*4«SJ*5. Iffl7>^T 
— ?^DAC 1 9Kflt*SL7\ DAC1 9T'7tP^S 
SI *§T°JW/Sr?- Is—' <f 6 ©U— tfy\ 0, 7 

-®a«#Tffi«fc46ltRF7 , >y9<D^seiiS-?lc^ 

Ki&Etts^LT/x-f/^-u— *f6^msnt^>mc 

[0 0 3 2] E3Tl*^tr-J/'>7'^7 p 5©7*-*^./^ 
-CZX (*7**'y h) i*7>^7- *?«oT*tt 
x— S»£fB8Jl'i bl«:»£&t>fci&U:, DAC1 9fr£> 
»fc^>#/»**MriHI»7 , :/72 5 4>£&l?(<:tt£ 
U 7 l 6kr->'^7 , -J'y5i:RF7>79^LT?f/i:RF 

^mnoty*-tjxmms\a2 1 a* 

[003 3] ±5zSOEl 1 RtfB 2 TIME LfcXttH?© 
W)^m47b^m6(Dyn-^^- h£tf|2|7<!:|g)8© 

rawed: uimrs. 

[0 0 3 4] EKliCD-R TM&jettx-*©**^ 
p k • a v e = (pki + pk2 

[0 0 4 4] ZZ.Tk\ ; &4T<7)S^U^;UT-iE3g{k 
(Normalize) 3" 3>o IP'S, EftfbS'tlfciftlBffi* B j i: 

Bj=Aj/pk-ave .... (2) 

[0 0 4 5] »:S47Ty7ST4 Z ; l*±a©iE«'fk 
L7cB£;&?g 2 9 £ C D - R 1 <D<gm&^tmc H - C 
P U 2 6 #«r «7*ft1£0Eirc« 2 7 Kteffl U ^ 
*l*CD-R1<ZHr*a'Jx-r1WU IPS, m$L9~$ 



T» 1UT7 7S1 7&CD-R 1 ©m^ffiSKT 7 ? 

[0 0 3 5] g27T77S 2 2 41= 

[0 0 3 6] gSX^U/^Ss Tl±m2^5 1 ^^ , S2 T 5 
>$U4MI?BI 2 £D«tC U— tf/<-7-**J» LT 
■B!l7 l! -5'"P**»«T ? -**7'^-n^WJCCD-R 1 

[0 0 3 7] S4Xt77S 4 T«fililHfH7lC^f » 
&BfS©S*»JB2 9©s*j2 s **r7B§KS*ji*£'f? 
itLTiVKKi*. 

[0 0 3 8] El5t±H-CPU2 e^JglKx-^^a 
iiB^D^P-? 1 *- h^nfflT'IUf-y^STi 
Tli3fc tf>y?7 7 yy5*CD-R1 ©f?r:£©»5£t&«l= 

[0 0 3 9] m2Xx->7ST2 ?ttCD-R1 

[0 0 4 0] I3XT77ST3 TteCD-R 1 fcgBS 
Sft/cJ&S&x-SfcDAC 1 9*MTt^/I/t-: * 
££Sl LTH-CPU26 fclEair S. 

[0 04 1] 13X?77ST 3 -pflAlilMRx-St 

t1 . t2 . t3 , t4 t j t n ©ADC 1 8 

lC<fc*X>^l/£SMI*^4i A1 , A2 . A3 , A4 •• 
• Aj ••• ■A n tU x—S^lJ^ttfcWvd t £ U ^ 
gijtj ©^©x^yU^fitAj TCDt— Z-tv r-filW 
i= (t j , A n ) <fT«o 

[0 0 4 2] ±2507 r v^;Ug£{iA i tty-r:/*©S 

^*#-¥>raMti4©»f eof^c d-r 1 <DW$m.<m 

[0043] flxfeTm T = 4 T©H 7 1=** LfeU fjgL 
W£2BB2 9£CD-R 1 tC**&A,f£f$©fcf--? , ;/'7 
tf-3. (Peak to Peak) <D U^l/tfig 8 iZ^TMUz 

M&p ki , p k2 . p k3 , p k4 ttS< ts C©t? 

ki ~p k4 ©^fiip k • a v e 

lis 

p k3 +p k4 ) /4 • • • (1 ) 

[0046] ±M<omi$ZHt C D - R 1 iCfB^ Lfc^ > 
^A^M°^->fip-5. JgiiSx-^^ADCTT'^P^ 
JBiLTKyaabK ^-M5ADC5/MTH-CP 
U 2 6tC*gWLfc6\ CD-R 1 (O^y^hti/iSt-y 

-**H-CPU26 izftMTZmiZ LTii<kL\ 
[0047] C D - R 1 ^©»*&**RlStf 3Ftf 

^■V- KttlBfiS*SI«2 8 KcfcoTC D-R 1 tcfBS 



(5) 
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Lfcffifer— S» : £B^tiiU H-C P U 2 6lc*g3jsftLfc 

tO 0 4 8] S27T77STP2 TttCD-R 1 lC# 

[0049] H -C PU 2 6UHiCD-R 1 ©^V*? 

v d t tfSSSnTVStfs CtLfcW vdtoiU ± 
SE(0 (2) SCT-jE«<bLfc*«ffiBi £Rj tr-So BP 
■6s 

R i = B i (1 :g i ^S) • • • (3) 

[0 0 5 0] m3^x-y^STP3 fcfcl/>Ts EBBS 
mm 2 8 1431tbf*y *7 v 7 5 LTM^tb Lfc C D - 
R 1 telEI»**iftJ»ttT f -**7'^-nywictt*tUU 
ADC 1 8£:l>LT^£jU£&L7c3>x-£9JWvd 
t * H - C P U 2 6BK££r«. 

[00 5 1] g4XT7 7"STP4 (CfcL^ H-CP 
U2 6J4CD-R 1 ©7 r -fX-5"gSS^lC»iS-r^x< 
^©Jtttx-^Wvd to (R| *E«#« 

2 7frss*yas-!f-. 

[0 0 5 2] iSXx'y^STPs TttHSX^yS 
T P 3 TlcSS-nTSifcC D - R 1 ©^y-SSlOiWft 

x-^wvd t (Bj tztmtz* 

[0 0 5 3] CCDJtlOBlfftt 
Ri + Wdu>lij >Rj -Wd I • • • (4) 
CCT\ Wdu : ±ffiij©§*:gfil Wd I :TffiH©IW 
B?S*. <h&^ 0 

[0 0 5 4] F£ (4) SS^jSfcTBj 
S) ©h-*;lHI«ktLfclSi7 = F/S**«U £05 
B. ttT<0SMMr#a.S. 
0>C • • • (5) 

[005 5]l67r>7'STP6Wi (5) SCtfBJE 

SJ±^Sy^^^/h Lfcfr <>: H-CPU26 UftjRr 
U (5) a*BfcLT^ftW-*l«B7*5ry7STP 
7 fciiA/r-CD-- R 1 '\©B*&**StJh-r*B<fr*E 
BB££n(c£&r£. 

[0 0 5 6] — 7j, *67f77"STP6 7' (5) jC* 
aSJE-rSJt&lCttJgSX^V^STPa (CilA/FC D- 
R 1 ^0<»&ftITOIB*«IBIffi£SBfctSg-*-*;|S 



[0 0 5 7] *B«tt*LtflD«fc«/8Ls fi-3lM^r* 
©7Hra?^ttEBB*£tfEB!I£S11ttZMc3t3f 

JB**®]^-* (MB^-*) £ Lfc©?WFBEfc» 
[0 0 5 8] 

[»B^c7)3a!i^] *B9|fl!>EB«ttfc<fcft«7 , *-n$ r ttfc 

^iUKHE-t+aUx-fflWB-pasaBsy^-^siflar* 

«£•(=]*« LT8?i?S LH^BffigiJx- 2 Ic «fc o T3i7JS 7 
Pff htf RlBta*. 

[0 0 5 9] X, *£H®EBBtt4)B8iJ£B(zJ:tili 
iicBs 3*»»*£*£T*B?:77'-r;l'*S«fcBBB 
ttBB?*4t*B»J*BtfBBfc»S*i*. 

[0 0 6 0] SEtf:, *&«®EB«*®EBI*££11U: 
«fcnifEB»tt©7 ff -**EBW£RrB*#b;v*7''J' 

7*b*-*ebw£»b?**i«» «»j©»B*»t*r 

fcffiJmcBSU^-SfcEBRTBfcEBS^BBffBSti 

So 

[HffiWBB&BHIl] 

[h 1 ] *%w<otzmn£.$giW<D&mEiT'&Zo 

[02] *BW©U— 9*/'C7-*J1|l»©»«tH?**. 
U3] *BW©7*-»^/^3'XIW»»©B«HT 

[04] *B?i©iag«#'\©Bgij7 !r -^flDB*aaM3D 

[05] *9ime>** haVfcfa-^'SflDMBiJx-*© 
BBB07D-**- hWi. 

[06] *Bqg0EBB*^<Dft*&*ifRT, ^tfPiia 

[0 7 ] *Bi£(D»ffK«il3/f ©IS£2»B£ A D C ©try 

[0 8 ] *&«©|(ifHffll3Ba>* * g ? U— > a >nt£ 
3ftJB0T*«o 
[tfBOKIIl] 

1----EBB* (CD-R) s 5--*K>*7>7, 

6----/\°-7-U-+f, 8 • • ■ • [s-Vm))\E\3&, 9 R 

F 7>~?*. 1 0 • • • • R F SQSIhIS&s 1 7 CPUs 2 

4 -- SLBB«fc#f8s 2 5- •DP»7'>X 26--H 
-CPUs 2 7----E1I#a 
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[07] 



2S ff±K* 
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[B5] 
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IWWt-i 5»<Z> 'J- Ktllttt 4 
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[06] 



-STP1 



K««<*l=»#Ji/,f£ltaiJ t- * <r> 

■j-k 



-STP2 



7± P yttfcWH-r-* *tv$ ;U*£ 



.STP3 
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,STPs 




